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(54) DIGITAL/ANALOG MIXED MOUNT SEMICONDUCTOR INTEGRATED CIRCUIT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a 
semiconductor integrated circuit of high level of 
integration at a low cast by restraining interference of 
noise between an analog part and a digital part, in a 
semiconductor integrated circuit in which digital circuits 
and analog circuits are mixedly mounted on a chip. 
SOLUTION: This digital/analog mixed mount 
semiconductor integrated circuit has a second 
semiconductor layer 4 on a semiconductor substrate 3 
of low resistance which layer has higher resistivity and 
the same conductivity type as the substrate, and a well 
region on the second semiconductor layer 4 which region 
is composed of N-wells 5-1 , 5-2 connected with a 
power source and P-wells 6-1 , 6-2 connected with 
ground. In at least a part of the side surface and the 
bottom surface of the well region, third semiconductor 
regions 11-1, 11-2 are formed which have resistivity 
higher than that of the layer 4 and the same 
conductivity type as that of the layer 4. 
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7^ KK:SM*S*i,ft.P ^^^t^fj^S^^yi^HifiSr-?: 

®i 2 ic^A l fc^v *?t>>v/Tir u if mm 

©¥W#WJ: 9 f>ifcagt«Sj«< I5l-fiilt*fe5f3(i9 

[ff*«5] #3 P!7=t/w©*U:Rtf- 
[ft** 6] #3©¥*fl:»W«:T^n^|IIKas©P 

<dm 2 ©^ffcetc^uftTV vfAr/T-ru ?mm. 

7^ K^g^&ttftP •7^/1' t ^©^©^ag^gCr 
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itufHP '7^/KOj£ffi(c:m2(7)^#:jl < fc •? fcJfcJgfcMSigi 
< e^M-CfeS^ 3 ©^^^SrKJtfci i: 

m2(D¥-mi£m&m^s mMizmmztitcNt^/ub? 
io w^n^^-^b p t7^j^b<D^M\^.%2(o^m.w-mx } <) 

[«*|10] *3©iMlfMi««rr-7-n^iaiMB(o 

imam, m $3 ©*nmmb«s: p 7x;v©*ics 

tfft C fc Sr#mt-rS!t*3S 7 lcR*©fV V?;v/T 

5 ttit«feitt^® < m-fcmmxh&ma 

*U mMSc^$tifcN-7^^i^7 V KtegH*£ft 

A. p !7^/v t ^^com 3 w^frB Lfc r b *m 
m&m i4] 7 s j i?&;u/T-rvymmmmtemm 

fti;tt^j^v^-e^M-r-fe5m2©^ftJi^^-L., D$ 

ItfeSS 3 tr#L, «Rl::Sfi«$nftN >7 

rubify >■ Klc^^tbftP 17^1-i: 3©* 

itu^Lm^^^m— &m%tx-tbz>M4<D¥3g#;g$ : ^ 
^4<7>^frg(Dit4gj ! Lfa:(4m3©^frJii:iRie 

^T? £> <9 N IS [rfti^ $ tlfc N -7 ai/W t ^ 7 V K i-^«c 
^ttftP !7^i4r^©04(7)^#:S}c^Lftci 

[000 1 ] 

50 bT^u7w&*\^v7±^mm.\s^mmkmmi& 
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[0 0 0 2] 

ttffj^o^y^-cfli^sixrv^. x^^^/HUK (ft 

IBK, RASH 1 *: if) iT^n^HIK (A/D, D/ 
A*«« f ****** if) ^lo(Df^±[:Iil 

[0 0 0 3] |i 3^-7*^ ^^018 tT-^n^iaKSr 
r^H^fev^T, l S^HH&SP, 2#T 

[0 0 0 4] B.14C, HI 1 3 OA- A 7 "C£)»rBC04g 

pi) , 4fti/j3y^tMi:e^it$)5v'y3y 

itJgfetteS — 1 5Q • c mgft "e#**lRlfc»Lt tt- 

y =« ^K^^jtsfette; o . i q • cmara!), 

§o 5- 1 r±7*>f ^/HhJ^£)N^/K 5-2J2T^ 
o^@K(||50N?x^ 6-ltt^^/M§l&<Z>P# 

S (M e ta 1— Oxs i d e — Semi conduc 
tor) lh7y^X^^MU^§ a 7-lttN# 

85U 10-lfif^^;V|iIKOGND, 10-2fi7 
tP^®KGNDtfc5c T^^;HiKOGNDt7 

So 

[0 0 0 5] fc*5, N^^-^H^ci: P *7^>V 

[0 0 0 6]-^ N!)i/i4l«0»W7?HWI' 
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4 

«HSrHl5|i:«t. ro>»£\ 014 X(Df^ 
ia»(Bl<DP93i/^6-l f T^n^m^2(7>P^^ 

mi 4 trastt?fcs 0 

[0 0 0 7] ^O^V^^/VlH]^i:T^n^[Hl^^l 

§;ft,TV^ 0 Hi 4»«ttfHl 5K*-t«3t-eW:, v-y 
^^mt 0 ^ari/^7l/^ji4 0|p:^^ 1-10 M mgt 

id? X. 7tn^{gGND^rfV v^/MilB&GND te, 7* 
v^/MUKBBP ^ai/^ixy nyx^^afvt/vl-^ 
v-y ^^^ffi-^y ^v^lf^V^/WB^T^n^Iil 

/T-Txi ^GNDWfittW:*ttfc:te< 4otV^ c 

[0 0 0 8] rV^^/nn^iim ?ny?\zmm 

/GNDW]fc:;fc««E#«;h,. fV^^/«aGNDl 
itf ^n^0K»GND«ffit^>f ^^yu|aiSflBGND«fir 

©*»oj»#*srtT«ffiaE»^CTU*5c cor 

[0 0 0 9] r^BBJHSrEK-rsfcfefc, ItfbgtJI*s& 
T^^tlfz SOI (Siliconon insulat 
o r) fc. JicS|5N»?3i/^Sr?BfigbP^j: 

^¥*fr*KISl8£: WWTS - 1 9 0 7 8 3f 

<&$B, WB!¥6- 1 6 3 8 2 3#>&#3&SB*JCS3V^T^ 

BSivCV^So 

[0010] 016, 01 7fcfy^H>rc7HKt^»f 
Mfl5£0£:^f o 0 1 6 » N S^/l^ttk P £^/HB« 

K79 M9!tt-LPi>^u««W:N^3i7HB«SrR<EU 

6 0 016, 0 1 7 Mfc^T. 5 - 3fijKSfBN!?^/K 
5-4f^P^^/^gtfflN!>rnyl/-efe5 o ^©ft^OV> 
TttBl 4fcH*-CJb5 e 
[0 0 1 1 ] 

5^if«#5^ *ffc4^/R#tctL4 5o SOI 
*««:#*>v*51*&W:, K^v y a ylfi^Lt s 
O I XlROttlfts&SilSV^fe^y^aBJta^ b^jt#-r 
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[0012] — ^ ffiSfeliX v >mm<Dfrt> *9 \Z.&M 

£o tot, ^^^Tiy^iitMSrflUft-rSfc^lc:. 
[0 0 13] r.©38BStt-hlB©J:5ftBai*L*r*Pft't"« 

So 

[0 0 14] 

t 7> fe * 5 17 Sr ^ 2 CO iNg#:J! i^J$ L 

J: 5 t>Jtfitt*»i*< M-etltfcSf 3 0 
±£2*#fHig SrK if ft h <D X fe 5 . 

[ooi5] m2(D&miz.mz>7 i -< i??/u/T-ru?m 

t if =7 is K fcgBR * ttfc P 17 ^A- £ £: Of 2 <£> ¥ 
[0 0 16] HS^ltiSf^v'^VTtB^ 
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mm* 2 ©*9MWi <fc •? t Jt«6t^i« < ra-em®!T?*> 

[0 0 17] i40^|K#57^^^;l'/7tn« 
tt3Mft#ftttlElig-?tt:, *(rfaj(5l©»WJc*5VT, SI 3 

[0 0 18] f5CjlHI:«57^^;V/7tn^a 

/(? [0 0 19] ^6©^t#57-f v?^/i-/T-7-n^ 

[0 0 2 0] $7©iStiS7-f^W7tD^l 

mx-3bzm2<D¥mfcm&m\s. mm^mm^titcN^ 

««^rom2tD^frs^^Lfcv*^^^^/r^ 

< m— temMx&z%s3<D¥m&w&*m-ttch<z>x*h 
[0021] $&8<D&mfcmz7 t 4i?f'/i'/T-ruym 

mxtbz>m2(D¥mfcm%mL-, istga^tLfcN^ 

30 WISP !>^^cOjsffi(C^2(7)^#:jlJ; ?) hit 

[0022] ?g9(omm\z.$f t z>7*j iSf^/T-ruym 

i^i ^7 > KCftft^tifcP ©I 2 

[0 0 2 3] ^1 0©^iC«5f^^/V/7tn^ 

[0 0 2 4] Ml KOlll:«57^i??^/7tc^ 
[0 0 2 5] II 2<D$&m\Z.&Z> ; Tj*J?;V/T1-u-7° 

so mmmmfcmmmmxte, miR$B7<D&m\zm^x, m 
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[0 0 2 6] mi 3«C«5fV^Vrtn^ 

fcco-efc£ 0 

aii[*iev^ra-e^^*5jiS2<o*wflcji«r<ru * 

S tbfc P » £ £^ (Dm 4 <£> ^igffcg fc«fifcLfcfc<Z> 
[0 0 2 8] 

immoomfficoftm] mmomni. hi 

EI8SP ^/I'tr^ S^/MHKP i^/MBIfctt. ixy a 
«04rH2fc*i- o El 2 cd A— A' BfffiH*SH 1 K*tJEE-r 
[0 0 2 9] HI 1 33 <fcT*EI 2 fc*3V*T\ 1 Wf^i v^/W 

msgas, 2»r^ti^iaK*B, 3fr>jay*«, 4^ 

v^^/VBKl^N^/K 5- 2fiT^n^Hie&fflJ2(7) 
N#^/K 6 - 1 teT'V ^^/uEKfifP 1 OP 6 

7^^^lrMtT^5e P ^x;^plo£ 
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8 

- 1 flP f^/Ura^ ^ 8-2f^P^^>'^/W 

p®{c tr>-^SttTV>S 0 9-1 te-rV ^/MSlg 

/VllIKl CDGND, 1 0-2ft7tn^[iK2cOGND 
"e*>5o f ^ ^A'iB 1 ©GND t 7t n ^iB 2 © 
10 GNDfii/y nylS^LTSS^tlSo 11-1B 
i^^/HelKSP 1 COP ^^7P6 - 1 <£{B!l®*3j;tWic® 
£rlffi5 ±5fcE«S*bfti, S^y ^>^fc°^^>^/W&A 

1 1 -2^T^n^IlIi^^2<OPl>^^6-2CO{|l|®3o 
[0 0 3 0] i« j£fct p H«c 11-1, 11-2 Srf^fig-r 

s^ffio-w^Ltit p^^/vsrf^aa-rsM^. ^>y 

[0 0 3 1 ] _hffico«^-e^, P !>3iyKOJSffi*3J:t^« 

[0 0 3 2] r 0>HJ6<D7£«fc:** Lfc#*{£*«l§I&-C 
tt. SOI S^coJ: 5 
^ fc«>. «3&=^ bSri£<jf i:dS-e#S 0 ^fc, 
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[0 0 3 3] 2 . HattCOJSMJciS, N 

So £fc> #J£|24fc^-f- 0 B4(Z)A- A' 

[0 0 3 4] 0 3:fc<fctfl2 4fc*5V>-C\ 6f3pM<£>e* 
9 , r rCnft^/WMO Si b7^? 

^*/H*«JiJ:0 *Jfc^#i*v\ *ffi£LP«Wro& 
[0 0 3 5] Rftffi^pWcl l «rff*i-6*»©— Bfli 

tW«iltni«^ P frrc/ufc R| 
[0 0 3 6] _hfEO#^c-efi x P *;n/KZ>j£ffifci*ffitn; 

^^^eiisbb ^rtn ?m&<D g n d nnaEtt**: # < * 

*6»^*£«J*J-C# \-ts:Z) 0 ftjb\ f^VZtv 

vasssm^ ^ v = >^ * ^ at** s <t o t> 
[0037] r (DmmcD^m^^ ufc^2*#*»iiij&-o 

tt, so Ial«oJ:5*^<F***SS^fflv^5^^E^s*v^ 
[0 0 3 8] M«3. IEi5te^c7>^i-J;£, N 
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fipt^l 1-1 SrflSLfct>O^J)5 a 
[0 0 3 9] JlffiftpWl 1 - 1 *fl5rt-f«J5r»CD- 

[0 0 4 0] ±JB<©*ric-CW\ 7tn^[lIKaP!>x;P 

fc vtm lttV ^^/uiai»« fc u ?mm<DG n d m 

[0 0 4 1 ] C(^|g*^»^*Lfc^»#^|«|lIK-e 
tt, SOI Xfio i 5 *#»ft*«S:fflv^4:«^*v^ 

t£*co h y ^^x/vM^^KLtP ^/^JBUHo 
30 %Z> 0 ^byy;n>x^lgt«LT, P 

[0042] mm<oj&m4. H6^^ia6, n 

x;«^^gLtv^^ ^ ^ Sr**i-S*4fe-Cf^» 

pffl^cl lSrr^n^iaKJf|5««©P9^/uojBE«l2:o 
[0 0 4 3] iSffi:feLpli«l l*ffrit-j-«*tt©— «!: 

lt^, P93i/^Srfp«Si-a»K, v-y a^tr^^v 
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[0 0 4 4] ±|BO*^-Ctt, 7tn?BB952©P!^ 

^E»<DGND«fflr©aE»r±»WJS^5o tfc^ot, 

[0 0 4 5] r ©HJ6<z>7g*fc:* bfc*»*MMWa»T? 
J2> SO Iat*©J:5ft4WftaHE«^fflv^5 J KK*ftv^ 

ttmzmn-r&k* ^M<oms.^>v ^^m^m^ti 

[0 0 4 6] iMi5. H7fi^O«K^«tS, N 
!?x;Hi« i p »>x;HB«Sr»4 W 7 Mxff LT 

wn-i^fiu T-#-n^iaiMBi«attpflimi 

l-2&\ T^n^EIE&SpP ^x/V6 - 2 <Z)ffl!]E*5 «fctf 

[0047] jssst P mm ii-i srfp^-rs^jfe©— 

[0 0 4 8] ±BO«*t?f4, T^n^|iIK«P^3i^ 
OJHH»2iiif»Stp *f4V9Ami$k%k 
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12 

s laotfV^ /hb cog n d mm l 

*t*^F*<z>«i*J3»*ttlft±i-So 
[0 0 4 9] ^o|6J6<Z)»*^*Lfc^*fl:ft«IirK^ 

soI^w©J:5ft♦l*aa6«*rfflv^^^&l!*ftv^ 

OO^^Sb&SitJqU b£rffi;<jf 

PN«^KJ:S*^**oiiJqdS^*<, m^Oiffi 

m^mm-r^k^ «*©«»tFti/y a^WRSrfflv^fc» 

[0 0 5 0]it«6. B8tt£©»Hfc:J:S, N 
{^xM«iP^/nn)i©*K7^ bRWU P^ 7 
^HW* tt N x/vf« £ Sfe lT-7^^f-^^ ^.^c 

i-s*-js-cf^«Lfc, f^v'^/i-mmkTi-n^m^ 

[0 0 5 1] i«ffifeip^«l 1 Srf^riK-rsJWSfciZ)— Bflk 
Ltd N!>^/H3cttKP ^3i/>*rf^«-f-«a&^^ v-U 

^ N^ai^is.trjKp^^/^srjgfiai-So 

[0 0 5 2] ±|B^»^fi, T^-n^|lIJKSBffi«^N 

^x^itfp ^^/KDjgffl^KffiS:pffl*d5&sfc 

« ^^ ^^*/^IiIW»fcT^D^|l|KOGND|«ffi6t*S 
(B<OGND«ffi**i6Lfc*fr"Xft>^ 7fP^@B(^G 
r^n^GNDlBStt**ftV\ ^Sfetpffi 

[0053] ^ <Dmm<Difm\^ i,r^m^Mm\Bi^ 

50 tt % soi S^cOct 5 itSSSS^ffli/^M^i^ 
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^tds-e#* 0 **\ hyy/is?^ 

9 ^ ^ * ««^iS < 7 -y*f*T y mm fc ft 5 ^"T V n 
[0 0 5 4] **«t7. H9tti©3Sitj:5, N 

[0055] H9fc»v^^ 3fi^!)3y*a aus 

Si : 0. 1 Q • cm^T) , 4- ltev-y ^fflgtlH 

4- 1 f^e/y 3>-s«ti^ce«M-efe^^y =i>- 

Jf 4 ©JtSSM* 5 — 1 5Q • cm^S^ ilgRxh^ 
^v^W&ftif 4- 1 f£2 0 Q • cmi:t5 0 l9t 

i, ^J;r^Sffitt^fc°^^v' j r^^S4 - i ^^tf^ 

fcilG|fcW^*5i&Ktt*V\, 5-1 v^MUji&<D 
N^A\ 5-2fiT^n^|HlKSP^)N!?3i/K 6-1 

r. fr pft^^MO slf7 ^ £r7F2j$ ttv^ 

ty^M0SSf7^^^Mtt^5 0 7- 
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8-2ttpf t^MOS h7^?y- 

9 - 1 &7*>{ ifP/lsmfeWM, 9 — 2ttr^n^ 
EJESflMB, 1O-1^^0KWND, 10- 
2ttT^n^lHlKGND-efeSo 7^ v^/MUj&^G N 
DkrtP^HB^GNDfi^P ^ylfe^^Ltgi 

[0 0 5 6] Hi 0tt£<E>3BWteJ:5, N*3vi^tt£ 
»St?fcO, ^ ^ n f t y^;i/©MO s 1 h 7 

9 tra«"tf*>So 

[0 0 5 7] _lib©*MS-cw:, ^tr^^v-rA'rtftJii 
v-y ^ySfi©ra^fi^t o ^^i/t/^ftI^fe5 
fcfe, a*«fc*bfc#Jtiit«br^^^^/w|lIKffl 
i:T^o^iaiS©GND|IB»8L**&<3tea. *^fc 

»Lt^ti>, r^n^EI(SOGND«f£^aEibW:«l 

n klz.t£Z> 0 ft£5, *J9A'/T-rxi? 
GNDWSSt* s *#V\ -f-ftfot>, iSS^p««E>Jfc|g 

[0058] ^ <Dmm<DMM^7jk vti^mfcmmm&x 

tt\ hy^H>^^flfitSrfflV^c#^^J*:tS5bT. P^ 

iig^irbKLt, PN«^fcJ;«*4fe»*©Jifli^ft 
[0 0 5 9] Sl(7)il8. Hlltt^O»!B[:±5, 

^ N ?x^«i p «>x^t«S:a4fc W 7 ? min 

BJft i T-^ n Sr 1 ^* y ^Jiicfttt bfc^*#:«a 

bfc^*ft:*atliIK^S3V^-r, 9*-f ^^^H*»fc© 

^>'S«^^5J:5 7 i Vi ;? ^/^[lII^Sl5P®^ 
1 2«r»j*bfcfctf>-C*>So t 1 ^ ^/^EIK«P««l 
2OJta0tH[H:, ^t 0 ^^v--r/^*ii4 i:^SS (5 
~ 1 5 Q • c m) tfcSp 

[0060] pmmi 2SrffiH-ra*3Sfe©— tt 

5^ te. N^^^j:T^P ^^/wtrfPS-r§ffiF^> ->y^^ 
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[0 0 6 1 ] mi 2 te£<03S91fcJ;2u NS^vu^MJEcd 
P^x/^fc5 0 *©ttfcov^fi, Eli l kBI«-C*> 

9Asmsm^v> y ^ ^^-^/^-^ ^#v^tt§ 
-ct, r-^n^iai6©GND«ft:o*»B:«i#JSti/a 0 

[0 0 6 3] iOao»Ifc*Lfc*«{WMIi*t 

!>^,M«^J£iRL-t\ PN^fc:.fc5#£#*<&*iJn 
[0 0 6 4] 
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[0 0 6 5] ^2cD^PJiCj:tb«. fiJMpT* ^ 

[0 0 6 6] *3<P3S01fc:J;jft,ii. fij**^^^*^/ 

[0 0 6 7] SS4^38K^J:*irf, fgltf^BJlK:*^ 
[0 0 6 8] #5©»Wfc:J:*Uf % |gi<^0J§{e:£^ 

[0 0 6 9] I6(D^K{CJ:W1 ^10«S^*5V^ 
T\ *Stt«**T^n^iaKa50Pl>^^0*fcRlt 

[0070] «7©3SBBfcj:jxri, «at»^^^/ 

So 

[0 0 7 1] ^8W^K(CJ;tb«, m^-f-f *S9K>/ 
[0072] H?9<£>3§eiif;:«fc*UJ* te-ff^-f W>v/ 

r-ru ?m xcdw^otw & «j* khhhh l# a « mm s. 
<D¥mi*m8tm&*$:m\zmm-rz>z.b&x*%z> 0 
[0073] mi o<Dmm\z.£.i%^ %i <D&mK&\,^ 

[0074] ii i <Dwm^x.n\i, %i <Dmm\^^ 
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[0 0 7 5] mi 2(D^PJ^J:tt^\ *7©»K^33V^ 
[0 0 7 6] Il3^ia^ N?x;vtP!>x 

[0 0 7 7] Ii 4(0»HteJ:*tftf, N^/^ P^ 

Art ttwttttz-m 3 (d^mmea i *m&mm t 

[Hi] n©3SWfc*3^«*J6©»«i fc±59^f 
«ffliIKo«l^:H-C«>£. 

[02] ^ (Dmm Ktetf % mM&i&n i i:ufVv ! 

[03] C©»Kfc*5JtSHJ|fiO»IB2 fcia^-Y 

[04 ] r. co is m \z & # s nmoi&m 2 k ± -5 *f >r ^ 

[0 5] r©PJ{:fcl^Il«l3[:i;S7^ v 5 

9>vm& tr-m ?mi6* \<?v ^±.\-mm 
[0 6] r. cd^pj fc*3^t § mm<nKm 4^j;§fV^ 

*/HB* ^TtP ^HKSr I f s> bfc*»# 

[0 7] r <D38Wfc*5*tS*KS^»t65 (d«t 5r^f 5* 
*si>m& kT-Tv ?m&% lf^ Lfc¥*ft: 

[0 8 ] ro^Wteastf 5*jfto»tB6 K«t 5f^f ^ 
*/Me1B& i7tn ^EIKSr lfs^ r/Jifcatt Lfei^f 

[09] r. co^pj # 3 mm<Dwm 7 ^ j;*^ ^ 

9^Vk kTi~n ?m&& lfy :/Jtfc:a* Lfc¥W# 
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